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(57) ABSTRACT 

An information recording apparatus (SS1) is provided With: 
a signal process device (72) for applying a predetermined 
signal process to record information (R), Which is to be 
recorded onto an information record medium (1: DVD) and 
is inputted from the external, to output processed record 
information (Sr), and for dividing control information (Si), 
Which corresponds to the record information and is inputted 
from the external, into search control information (Sdsi, 
DSI), Which is information to search a record position of the 
record information to be reproduced at a time of reproducing 
the record information, and reproduction display control 
information (Spci, PCI), Which is information to control a 
reproduced display of the record information at the time of 
reproducing the record information, to output the search 
control information and the reproduction display control 
information; a multiplex device (75, 76) for multiplexing the 
processed record information, the search control information 
and the reproduction display control information to output 
multiplexed record information (Sap); and a record device 
(77, 78) for recording the multiplexed record information 
onto the information record medium. 

12 Claims, 13 Drawing Sheets 
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INFORMATION RECORD MEDIUM AND 
APPARATUS FOR REPRODUCING 
INFORMATION ACCORDING TO 
NAVIGATION INFORMATION 

This is a continuation of application Ser. No. 09/780,384 
?led on Feb. 12, 2001 Which is a continuation of Ser. No. 
09/404,765 ?led on Sep. 24, 1999 (Which is noW U.S. Pat. 
No. 6,253,018), Which is a continuation of application Ser. 
No. 08/806,459 ?led on Feb. 26, 1997 (Which is noW U.S. 
Pat. No. 6,006,004). 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an information record 

medium such as an optical disk of a high recording density 
type, Which is capable of recording information such as 
video information, audio information and the like at a high 
density, and Which is represented by a DVD (Digital Video 
or Versatile Disk). The present invention also relates to a 
recording apparatus for recording the information onto the 
information record medium, and a reproducing apparatus for 
reproducing the information from the information record 
medium. 

2. Description of the Related Art 
Conventionally, a so-called LD (Laser Disk) and a so 

called CD (Compact Disk) are generaliZed as optical disks, 
on Which information such as video information, audio 
information and the like is recorded. 
On the LD or the like, the video information and the audio 

information are recorded together With time information 
indicating a time at Which each information is to be repro 
duced With respect to a reproduction start position, Which 
each LD or the like has, as a standard position. Thus, other 
than a general normal reproduction to reproduce the 
recorded information in the order of recording, various 
special reproductions are possible, such as a reproduction to 
extract and listen to an only desirable music out of a plurality 
of recorded musics, a reproduction to listen to the recorded 
musics in a random order and so on, in case of the CD, for 
example. 

HoWever, there is a problem that, according to the above 
mentioned LD or the like, a so-called interactive and var 
iegated reproduction is not possible in Which the audience 
can have a plurality of selection branches as for the video or 
audio information to be displayed or sound-outputted and in 
Which the audience can select them to Watch or listen to it. 

Namely, for example, in case of giving audience to a 
foreign movie on the LD, it is not possible to select one of 
languages to be used for a subtitle (caption) displayed on the 
picture plane (e.g., select one of the subtitle in Japanese and 
the subtitle in the original language) so as to display the 
subtitle in the selected language, or, in case of giving 
audience to a music recorded on the CD, it is not possible to 
select one of sound voices of the music (e.g., select one of 
the English lyric and the Japanese lyric). 
On the other hand, various proposals and developments 

are being made as for the DVD, as an optical disk in Which 
the memory capacity is improved by about ten times Without 
changing the siZe of the optical disk itself as compared With 
the aforementioned conventional CD. HoWever, a recording 
technique of the DVD capable of displaying various selec 
tion branches to the audience and reproduce precisely, 
certainly and smoothly the content of the selected record 
information as in the above explained manner, is not pro 
posed or developed yet. Further, in the technical art of the 
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2 
DVD, the actuality is such that a person having an ordinary 
skill in this art does not even recogniZe the subject itself to 
display various selection branches to the audience, and 
reproduce precisely, certainly and smoothly the content of 
the selected record information. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
an information record medium and a recording apparatus for 
recording record information on the information record 
medium, Which can record the record information such that 
the record information can be precisely and smoothly repro 
duced and that variegated reproductions of the record infor 
mation corresponding to a request of the audience can be 
performed. It is another object of the present invention to 
provide a reproducing apparatus for reproducing the record 
information from the information record medium, Which can 
perform the variegated reproductions precisely and 
smoothly at a loW cost. 
The above object of the present invention can be achieved 

by an information recording apparatus provided With: a 
signal process device for applying a predetermined signal 
process, such as the MPEG 2 (Moving Picture Experts 
Group 2) method and the like, to record information, Which 
is to be recorded onto an information record medium, such 
as a DVD and the like, and is inputted from the external, to 
output processed record information, and for dividing con 
trol information, Which corresponds to the record informa 
tion and is inputted from the external, into search control 
information, such as DSI (Data Search Information) and the 
like, Which is information to search a record position of the 
record information to be reproduced at a time of reproducing 
the record information from the information record medium, 
and reproduction display control information, such as PCI 
(Presentation Control Information) and the like, Which is 
information to control a reproduced display of the record 
information at the time of reproducing the record informa 
tion from the information record medium, to output the 
search control information and the reproduction display 
control information; a multiplex device, such as a controller, 
a multiplexer and the like, for multiplexing the processed 
record information, the search control information and the 
reproduction display control information outputted from the 
signal process device to output multiplexed record informa 
tion; and a record device, such as a mastering device and the 
like, for recording the multiplexed record information out 
putted from the multiplex device onto the information record 
medium. 

According to the present invention, the predetermined 
signal process is applied to the record information, and the 
processed record information is outputted, by the signal 
process device. The control information is divided into the 
search control information and the reproduction display 
control information, and these informations are outputted by 
the signal process device. Then, the processed record infor 
mation, the search control information and the reproduction 
display control information are multiplexed, and the multi 
plexed record information is outputted, by the multiplex 
device. After that, the multiplexed record information is 
recorded onto the information record medium, by the record 
device. 

Therefore, since the control information is recorded on the 
information record medium such that the control informa 
tion is divided into the search control information, such as 
DSI and the like, and the reproduction display control 
information, such as PCI and the like, if the information 
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reproducing apparatus for reproducing the record informa 
tion is equipped With a buffer device, such as a track buffer 
and the like, having a predetermined delay time, it is 
possible to extract the search control information before the 
detected record information is inputted to the buffer device, 
so as to use the extracted search control information for 
searching the record information, and it is also possible to 
extract the reproduction display control information When 
the record information is outputted from the buffer device, 
so as to use the extracted reproduction display control 
information for controlling the reproduced display of the 
record information. 

Thus, at the time of reproducing the record information, 
it is possible to reproduce the record information precisely 
and smoothly Without the harmful in?uence of the time 
delay due to the buffer device, and it is also possible to 
perform the variegated reproductions on the basis of the 
search control information and the reproduction display 
control information. 

In one aspect of the information recording apparatus of 
the present invention, the reproduction display control infor 
mation includes: a plurality of selection item informations, 
such as color information, position information, movement 
information and the like, to respectively select a content of 
the reproduced display of the record information; and 
response display operation information, such as high light 
information and the like. The response display operation 
information is provided With: reproduction display operation 
information, such as a command information and the like, 
indicating an operation for the reproduced display of the 
record information corresponding to each of the selection 
item informations; and effective time interval information 
indicating a time interval during Which a selection operation 
of the content of reproduced display corresponding to each 
of the selection item informations is effective. 

According to this aspect, since the reproduction display 
control information, such as PCI and the like, includes the 
response display operation information, such as high light 
information and the like, it is possible to control the display 
of the selection item corresponding to the selection item 
information in accordance With the reproduction of the 
record information, and it is also possible to make the 
selection operation of the content of the reproduced display 
corresponding to the selection item be effective or valid for 
an arbitrary time interval by use of the effective time interval 
information. 

Thus, at the time of reproducing the record information, 
it is possible to control the display of the selection item 
appropriately in accordance With the record information, and 
it is also possible to perform the variegated reproductions of 
the record information by precisely performing the selection 
operation of the content of the record information based on 
the selection item information. 

In another aspect of the information recording apparatus 
of the present invention, the search control information 
includes search information, such as VOB (Video OBject) 
unit search information and the like, Which is information to 
search one detection position on the information record 
medium, at Which the record information to be nextly 
detected is recorded, from another detection position, at 
Which the record information is presently detected, at the 
time of reproducing the record information. 

According to this aspect, since the search control infor 
mation includes the search information, such as VOB unit 
search information and the like, it is possible to obtain the 
search information before the record information is inputted 
to the buffer device, such as a track buffer and the like, at the 
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4 
time of reproducing the record information, so that the 
search of the record information to be nextly detected can be 
easily performed. 

Thus, it is possible to perform the precise and smooth 
reproduction at the time of reproducing the record informa 
tion. 

In another aspect of the information recording apparatus 
of the present invention, the reproduction display control 
information and the search control information are recorded 
adjacent to each other for each partial record information, 
Which corresponds to the reproduction display control infor 
mation and the search control information and is a portion of 
the record information having a predetermined length 
respectively, and a loWer limit value of the predetermined 
length of the partial record information is prescribed such 
that a memory capacity of a buffer device, such as a PCI 
buffer and the like, for temporarily storing the reproduction 
display control information at the time of reproducing the 
record information be minimiZed in correspondence With a 
delay time required for decoding the partial record informa 
tion at the time of reproducing the record information. 

According to this aspect, it is possible to bundle or gather 
the control information for each partial record information, 
e.g., for each VOB unit. 

Thus, it is also possible to promote the cost reduction of 
the information reproducing apparatus by minimiZing the 
memory capacity of the buffer device, such as a PCI buffer 
and the like, for storing the reproduction display control 
information. 
The above object of the present invention can be also 

achieved by an information reproducing apparatus for repro 
ducing record information, Which is recorded on an infor 
mation record medium, such as a DVD and the like, such 
that a predetermined signal process, such as the MPEG 2 
method and the like, is applied to the record information. 
The information reproducing apparatus is provided With: a 
detection and demodulation device, such as an optical 
pickup, a demodulate and correct unit and the like, for 
detecting and demodulating the record information from the 
information record medium on the basis of a control signal, 
and outputting a demodulation signal; a search control 
information extract device, such as a system buffer and the 
like, for extracting search control information, such as DSI 
and the like, Which is information to search a record position 
on the information record medium of the record information 
to be reproduced, from the demodulation signal outputted 
from the detection and demodulation device; a demodulation 
signal bulfer device, such as a track buffer and the like, for 
temporarily storing the demodulation signal outputted from 
the detection and demodulation device, and outputting the 
stored demodulation signal; a reproduction display control 
information extract device, such as a demultiplexer and the 
like, for extracting reproduction display control information, 
such as PCI and the like, Which is information to control a 
reproduced display of the record information, from the 
demodulation signal outputted from the demodulation signal 
bulfer device; and a controller, such as a system controller 
and the like, for outputting the control information on the 
basis of the extracted search control information, and for 
controlling the reproduced display of the record information 
on the basis of the extracted reproduction display control 
information. 

According to the information reproducing apparatus of 
the present invention, the record information is detected and 
demodulated from the information record medium on the 
basis of the control signal, and the demodulation signal is 
outputted, by the detection and demodulation device, such as 
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an optical pickup, a demodulate and correct unit and the like. 
Then, the search control information is extracted from the 
demodulation signal, by the search control information 
extract device, such as a system buffer and the like. Along 
With this, the demodulation signal is temporarily stored and 
is outputted by the demodulation signal bulfer device, such 
as a track buffer and the like. Then, the reproduction display 
control information, such as PCI and the like, is extracted 
from the demodulation signal outputted from the demodu 
lation signal bulfer device, by the reproduction display 
control information extract device, such as a demultiplexer 
and the like. After that, the control information is outputted 
on the basis of the extracted search control information, and 
the reproduced display of the record information is con 
trolled on the basis of the extracted reproduction display 
control information, by the controller, such as a system 
controller and the like. 

Therefore, since the search control information, such as 
DSI and the like, is extracted before the demodulation signal 
is inputted to the buffer device such as a track buffer and the 
like, it is possible to obtain the search control information 
corresponding to the detection position on the information 
record medium, at Which the detection and demodulation 
device is detecting, so that the search of the record infor 
mation to be reproduced can be easily performed. Further, 
since the reproduction display control information, such as 
PCI and the like, is extracted after the demodulation signal 
is outputted from the buffer device, the display control can 
be performed in correspondence With the timing of actually 
displaying the record information. 

Thus, it is possible to reproduce the record information 
precisely and smoothly Without the harmful in?uence of the 
time delay due to the buffer device such as a track buffer and 
the like, and it is also possible to perform the variegated 
reproductions on the basis of the search control information 
and the reproduction display control information. 

In one aspect of the information reproducing apparatus of 
the present invention, the information reproducing apparatus 
is further provided With an operation information bulfer 
device, such as a high light buffer and the like, for tempo 
rarily storing response display operation information, such 
as high light information and the like. The response display 
operation information is included in the extracted reproduc 
tion display control information, and is provided With: 
reproduction display operation information, such as com 
mand information and the like, indicating an operation for 
the reproduced display of the record information corre 
sponding to each of a plurality of selection item informa 
tions, such as color information, position information move 
ment information and the like, to respectively select a 
content of the reproduced display of the record information; 
and effective time interval information indicating a time 
interval during Which a selection operation of the content of 
reproduced display corresponding to each of the selection 
item informations is effective, and outputting the stored 
response display operation information. The controller con 
trols the selection operation on the basis of the effective time 
interval information of the response display operation infor 
mation outputted from the operation information bulfer 
device. 

According to this aspect, the response display operation 
information, such as high light information and the like, 
Which is included in the reproduction display control infor 
mation, such as PCI and the like, is temporarily stored in the 
operation information bulfer device, such as a high light 
buffer and the like. Then, the selection operation is con 
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6 
trolled, by the controller, on the basis of the effective time 
interval information included in the response display opera 
tion information. 

Therefore, it is possible to control the display of the 
selection item corresponding to the selection item informa 
tion in accordance With the reproduction of the record 
information, and it is also possible to make the selection 
operation of the content of the reproduced display corre 
sponding to the selection item be effective or valid for an 
arbitrary time interval by use of the effective time interval 
information. 

Thus, it is possible to control the display of the selection 
item appropriately in accordance With the record informa 
tion, and it is also possible to perform the variegated 
reproductions of the record information by precisely per 
forming the selection operation of the content of the record 
information based on the selection item information. 

In another aspect of the information reproducing appara 
tus of the present invention, the search control information 
includes search information, such as VOB unit search infor 
mation and the like, Which is information to search one 
detection position on the information record medium, at 
Which the record information to be nextly detected is 
recorded, from another detection position, at Which the 
record information is presently detected. 

According to this aspect, since the search control infor 
mation includes the search information, such as VOB unit 
search information and the like, it is possible to obtain the 
search information before the record information is inputted 
to the buffer device, such as a track buffer and the like, so 
that the search of the record information to be nextly 
detected can be easily performed. 

Thus, it is possible to perform the precise and smooth 
reproduction. 

In another aspect of the information reproducing appara 
tus of the present invention, the information reproducing 
apparatus is further provided With a control information 
bulfer device, such as a PCI buffer and the like, for tempo 
rarily storing the extracted reproduction display control 
information and outputting the stored reproduction display 
control information. The reproduction display control infor 
mation extract device extracts the reproduction display 
control information at a predetermined time interval. A 
loWer limit value of the predetermined time interval is 
prescribed such that a memory capacity of the control 
information bulfer device be minimized in correspondence 
With a delay time required for decoding a portion of the 
record information, Which is recorded betWeen tWo succes 
sive reproduction display control informations. 
According to this aspect, the extracted reproduction dis 

play control information is temporarily stored in and out 
putted from the the control information bulfer device, such 
as a PCI buffer and the like. Then, the reproduction display 
control information is extracted at the predetermined time 
interval. Here, the loWer limit value of the predetermined 
time interval is prescribed such that the memory capacity of 
the control information bulfer device, such as a PCI buffer 
and the like, be minimiZed in correspondence With the delay 
time required for decoding the portion of the record infor 
mation. 

Thus, it is possible to promote the cost reduction of the 
information reproducing apparatus by minimiZing the 
memory capacity of the buffer device, such as a PCI buffer 
and the like, for storing the reproduction display control 
information. 
The above object of the present invention can be also 

achieved by an information record medium, such as a DVD 
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and the like, on Which record information and control 
information are recorded and from Which the record infor 
mation is to be reproduced by a reproducing apparatus for 
controlling a reproduction of the record information on the 
basis of the control information. The information record 
medium has a data structure stored in the information record 
medium and including: processed record information gen 
erated by applying a predetermined signal process, such as 
a MPEG 2 method and the like, to the record information; 
and the control information multiplexed With the processed 
record signal and divided into search control information, 
such as DSI and the like, Which is to search a record position 
on the information record medium of the record information 
to be reproduced at a time of reproducing the record infor 
mation therefrom, and reproduction display control infor 
mation, such as PCI and the like, Which is to control a 
reproduced display of the record information at, the time of 
reproducing the record information therefrom. 

According to the information record medium of the 
present invention, since the control information is divided 
into the search control information, such as DSI and the like, 
and the reproduction display control information, such as 
PCI and the like, if the information reproducing apparatus 
for reproducing the record information is equipped With a 
buffer device, such as a track buffer and the like, having a 
predetermined delay time, it is possible to extract the search 
control information before the detected record information is 
inputted to the buffer device, so as to use the extracted search 
control information for searching the record information, 
and it is also possible to extract the reproduction display 
control information When the record information is output 
ted from the buffer device, so as to use the extracted 
reproduction display control information for controlling the 
reproduced display of the record information. 

Thus, at the time of reproducing the record information, 
it is possible to reproduce the record information precisely 
and smoothly Without the harmful in?uence of the time 
delay due to the buffer device, and it is also possible to 
perform the variegated reproductions on the basis of the 
search control information and the reproduction display 
control information. 

In one aspect of the information record medium of the 
present invention, the reproduction display control informa 
tion includes: a plurality of selection item informations, such 
as color information, position information, movement infor 
mation and the like, to respectively select a content of the 
reproduced display of the record information; and response 
display operation information, such as high light informa 
tion and the like. The response display operation information 
is provided With: reproduction display operation informa 
tion, such as command information and the like, indicating 
an operation for the reproduced display of the record infor 
mation corresponding to each of the selection item infor 
mations; and effective time interval information indicating a 
time interval during Which a selection operation of the 
content of reproduced display corresponding to each of the 
selection item informations is effective. 

According to this aspect, since the reproduction display 
control information includes the response display operation 
information, such as high light information and the like, it is 
possible to control the display of the selection item corre 
sponding to the selection item information in accordance 
With the reproduction of the record information, and it is also 
possible to make the selection operation of the content of the 
reproduced display corresponding to the selection item be 
effective or valid for an arbitrary time interval by use of the 
effective time interval information. 
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Thus, at the time of reproducing the record information, 

it is possible to control the display of the selection item 
appropriately in accordance With the record information, and 
it is also possible to perform the variegated reproductions of 
the record information by precisely performing the selection 
operation of the content of the record information based on 
the selection item information. 

In another aspect of the information record medium of the 
present invention, the search control information includes 
search information, such as VOB unit search information 
and the like, Which is information to search one detection 
position on the information record medium, at Which the 
record information to be nextly detected is recorded, from 
another detection position, at Which the record information 
is presently detected, at the time of reproducing the record 
information. 

According to this aspect, since the search control infor 
mation includes the search information, such as VOB unit 
search information and the like, it is possible to obtain the 
search information before the record information is inputted 
to the buffer device, such as a track buffer and the like, at the 
time of reproducing the record information, so that the 
search of the record information to be nextly detected can be 
easily performed. 

Thus, it is possible to perform the precise and smooth 
reproduction at the time of reproducing the record informa 
tion. 

In another aspect of the information record medium of the 
present invention, the reproduction display control informa 
tion and the search control information are recorded adjacent 
to each other for each partial record information, Which 
corresponds to the reproduction display control information 
and the search control information and is a portion of the 
record information having a predetermined length respec 
tively, and a loWer limit value of the predetermined length 
of the partial record information is prescribed such that a 
memory capacity of a buffer device, such as a PCI bulfer 
etc., for temporarily storing the reproduction display control 
information at the time of reproducing the record informa 
tion be minimized in correspondence With a delay time 
required for decoding the partial record information at the 
time of reproducing the record information. 

According to this aspect, it is possible to bundle or gather 
the control information for each partial record information, 
e.g., for each VOB unit. 

Thus, it is also possible to promote the cost reduction of 
the information reproducing apparatus by minimiZing the 
memory capacity of the buffer device, such as a PCI buffer 
and the like, for storing the reproduction display control 
information. 
The nature, utility, and further features of this invention 

Will be more clearly apparent from the folloWing detailed 
description With respect to preferred embodiments of the 
invention When read in conjunction With the accompanying 
draWings brie?y described beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram shoWing a physical structure of record 
information of a DVD as one embodiment of the present 

invention; 
FIG. 2 is a diagram shoWing frame pictures constructing 

a GOP; 
FIG. 3 is a diagram shoWing a logical structure of the 

record information of the DVD in FIG. 1; 
FIG. 4 is a diagram shoWing a structure of an interleaved 

unit of the DVD in FIG. 1; 
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FIG. 5A is a diagram showing various information 
included in a DSI data in the embodiment; 

FIG. 5B is a diagram showing various information 
included in a PCI data in the embodiment; 

FIG. 6 is a diagram shoWing high light information; 
FIG. 7 is a block diagram of a recording apparatus as one 

embodiment of the present invention; 
FIG. 8 is a block diagram of a reproducing apparatus as 

another embodiment of the present invention; 
FIG. 9 is a diagram shoWing an operation of a track buffer 

of the embodiment in FIG. 8; 
FIG. 10 is a diagram shoWing an operation of a PCI buffer 

of the embodiment in FIG. 8; 
FIG. 11 is a How chart shoWing a time search operation of 

the embodiment in FIG. 8; 
FIG. 12 is a How chart shoWing a reproducing operation 

With seamless angle sWitching of the embodiment in FIG. 8; 
and 

FIG. 13 is a How chart shoWing a reproducing operation 
With non-seamless angle sWitching of the embodiment in 
FIG. 8. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to the accompanying draWings, embodiments of 
the present invention Will be noW explained. The folloWing 
explanations Will be done for the embodiments, in Which the 
present invention is applied to the aforementioned DVD. 

In the folloWing embodiments, constitutional elements 
listed on a right hand side in a folloWing list respectively 
construct examples of constitutional elements of the present 
invention listed on a left hand side in the folloWing list. 

reproduction display control information PCI (Presentation Control 
Information) Data 
DSI (Data Search 
Information) data 
high light information 
command information 
color information, 
position information, 
movement information 
VOB (Video OBject) unit 
search information 

search control information 

response display operation information 
reproduction display operation information 
selection item informations 

search information 

(demodulation signal) buffer means track buffer 
control information buffer means PCI buffer 
operation information buffer means high light buffer 

(I) Embodiment of Information Record Medium 
First of all, a physical structure and a logical structure as 

Well as an operation of a DVD, as one embodiment of the 
information record medium to Which the present invention is 
applied, Will be explained With reference to FIGS. 1 to 6. 
At ?rst, a record format of video information and audio 

information on the DVD (i.e. a physical record format) is 
explained by use of FIG. 1. 
As shoWn in FIG. 1, a DVD 1 as the present embodiment 

is provided With a lead in area LI at its most inner circum 
ferential portion and a lead out area LO at its most outer 
circumferential portion, betWeen Which video information 
and audio information are recorded such that they are 
divided into a plurality of VTSs 3, each of Which has a 
unique ID (Identi?cation) number (i.e. VTS#1 to VTS#n). 
Here, the VTS (Video Title Set) 3 is a set (bundle) of titles 
(each of Which is one production or one Work Which an 
author or producer intends to offer to the audience), Which 
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10 
are related to each other (e.g., Which attribute, such as the 
number, the speci?cation, the corresponding languages etc. 
of the audio information and sub picture information 
included therein, is the same to each other). More concretely, 
a plurality of movies Which are related to the same movie to 
each other but Which languages of serifs (lines) are different 
from each other may be recorded as different titles respec 
tively, or even in case of the same movies, the theater 
version and the special version may be recorded as different 
titles respectively. Ahead of the area Where the VTSs 3 are 
recorded, a video manager 2 is recorded as shoWn in FIG. 1. 
As the information recorded in the video manager 2, for 
example, information related to the Whole video and audio 
information recorded on the DVD 1, such as a menu for 
shoWing a name of each title, information for preventing an 
illegal copy, an access table for accessing each title and so 
on, is recorded. 
One VTS 3 is recorded such that it is divided into a 

plurality of VOBs 10, each of Which has an ID number 
(VOB ID#1, VOB ID#2, . . . ), and control data 11 disposed 
ahead of the VOBs 10. Here, a data portion constructed by 
a plurality of VOBs 10 is de?ned as a VOB set (V OBS) as 
shoWn in FIG. 1. This VOB set is de?ned to distinguish the 
VOB 10, Which constructs one portion of the VTS 3 as the 
substantial portion of the video and audio information, from 
the control data 11, Which constructs another portion of the 
VTS 3. 

In the control data 11 recorded at the head of the VTS 3, 
information such as PGCI (ProGram Chain Information), 
Which is various information related to a program chain as 
a logical division obtained by combining a plurality of cells 
(the “cell” Will be described later in detail), is recorded. In 
each VOB 10, the substantial portion of the video and audio 
information (i.e. the video and audio information itself other 
than control information) besides the control information are 
recorded. 

Further, one VOB 10 is constructed of a plurality of cells 
20, each of Which has an ID number (cell ID#1, cell 
ID#2, . . . ). Here, one VOB 10 is constructed such that it is 
completed by the plurality of cells 20 and that one cell 20 
does not strides over tWo VOBs 10. 

Nextly, one cell 20 is constructed of a plurality of VOB 
units (VOBUs) 30, each of Which has an ID number 
(VOBU#1, VOBU#2, . . . ). Here, the VOB unit 30 is an 
information unit, each of Which includes the video informa 
tion, the audio information and sub picture information 
(Which is de?ned as information of a sub picture such as a 
subtitle of a movie etc.). 
One VOB unit 30 is provided With: a navi-pack (a 

navigation pack) 41; a video data 42 as the video informa 
tion; an audio data 43 as the audio information; and a sub 
picture data 44 as the sub picture information. Here, in a 
pack P for the video data 42, only the video data is recorded. 
In a pack P for the audio data 43, only the audio data is 
recorded. Further, in a pack P for the sub picture data 44, 
only graphic data of a character, a diagram or the like as the 
sub picture, is recorded. In the video packs 42, Which data 
amount is relatively large as shoWn in FIG. 1, one or a 
plurality of GOPs are recorded Within one VOB unit 30. The 
audio data 43 and the sub picture data 44 are disposed 
intermittently betWeen the video packs 42. It is prescribed by 
a standard speci?cation of the DVD that there are 8 kinds of 
audio recordable on the DVD 1 While 32 kinds of sub picture 
recordable on the DVD 1. 

These data are recorded such that the reproduction time 
corresponding to one VOB unit 30 (i.e. the reproduction 
time corresponding to the data recorded betWeen one navi 
























